A new satellitism test designed to facilitate the isolation and identification of Haemophilus influenzae and Haemophilus parainfluenzae is described. In the basal medium, nicotinamide adenine dinucleotide is incorporated at a concentration of 0.2 ug per ml, an amount adequate for H. influenzae but not for H. parainfluenzae. Two disks are placed on the surface of the medium, one disk being impregnated with 60 Mg of hemin and the other with 15 Mg of nicotinamide adenine dinucleotide. Under these conditions, H. influenzae strains grow around the hemin disk only and the majority of H. parainfluenzae grow around the nicotinamide adenine dinucleotide disk. This procedure gives results which are more clear cut than other establised methods, especially in sputum culture.
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The traditional method of identifying Haemophilus influenzae is the demonstration of satellite growth of that organism around a colony of Staphylococcus aureus on blood agar but not on the basal medium without added blood (13) . Despite the continued and widespread popularity of this method, a number of limitations have been recognized. For example, certain preparations used as the basal medium may contain traces of heme, so that the organism's requirement for this factor would not be demonstrated (2, 9, 14, 15 ). An earlier investigation (5) showed that over 30% of strains of H. influenzae would for this reason (5, 15) .
Inoculation of plates. A single colony from a 15-to 18-h plate culture was picked with a wire loop and spread over a small segment (7); without resterilizing, the flat side of the loop was then used to spread the inoculum over the entire surface of the plate using a series of parallel streaks at right angles to the original inoculum. In this way, the whole surface of the plate was covered four times. Disks of NAD and hemin were then placed on the surface of the inoculated plate with their edges 15 mm apart, approximately 55 mm from and opposite to the original inoculum. For primary cultures of sputum, the same inoculating procedure was adopted, but using instead of a colony a portion of saline-washed purulent material.
Incubation (Fig. 1) ; with the remaining three strains, growth was restricted to a sector near the hemin and opposite the NAD disk. The NAD required by these few strains was determined as 1.0 Ag per ml and not 0.2 gg per ml characteristic of the majority of strains of this species (Evans et al., J. Med. Microbiol., in press).
All 97 strains with this growth pattern presented microscopic and colonial appearances characteristic of H. influenzae (encapsulated or (ii) Growth around the NAD disk only. Eighty-seven strains showed satellite growth around the disk containing NAD only (Fig. 2) , and zone sizes of these strains varied, the diameter measuring from 30 to 45 mm. These strains were identif ied as H. parainfluenzae, requiring between 1 and 5 gg of NAD per ml.
The diameter of the zone of growth varied inversely to the amount of NAD required.
(iii) Growth over the whole surface. The seven remaining strains shown to require only NAD grew over the whole surface of the plate with no apparent increase in growth in the vicinity of either disk. These strains were also identified as H. parainfluenzae but with a low NAD requirement of 0.2 ,g per ml.
Isolation of H. influenzae from mixed cultures. The nondescript appearance and small colony size of H. influenzae on blood agar makes its isolation difficult and time consuming. This is particularly so when the organism is sought in the midst of mixed flora characteristic of a sputum culture. Figure 3 shows the distinct zone of growth of a strain of H. influenzae around the hemin disk on a plate inoculated directly with a specimen of sputum.
This direct satellitism test overcame the difficulty of isolating H. influenzae from sputum when it also contains H. parainfluenzae. As both species are identical in microscopic and colonial appearances, colonies selected for the usual satellitism test could be either H. influenzae or H. parainfluenzae. This satellitism test, as shown in Fig. 4 , will readily demonstrate the presence of either or both species in a mixed culture.
DISCUSSION
The method described in this paper was introduced primarily to assist in the identification and isolation of H. influenzae and H. parainfluenzae, particularly in sputum. The pathogenic significance of H. influenzae is well established, but identification and isolation, especially of noncapsulate strains of H. influenzae and its differentiation from H. parainfluenzae, is time consuming and presents technical difficulties (14) . However, since there is no evidence that H. parainfluenzae can cause such infections as are associated with H. influenzae, the distinction of the two species is essential.
The satellite growth of Haemophilus species around a colony of Staphylococcus can be attributed not only to NAD but also to catalase, which is produced by staphylococci and may substitute for hemin in the growth of H. influenzae (3, 11) . Furthermore, not all organisms showing satellite growth in the vicinity of staphylococci belong to the genus Haemophilus (12) . The use of yeast extract may also be criticized as a source of NAD because it may contain heme compounds (8, 10) .
Cooper and Attenborough (4) found satellitism tests were too unreliable and proposed that hemin and NAD requirements be determined in a fluid medium. The disadvantages of such a technique are the need for pure cultures and the heavy inocula of between 107 and 108 cells required to initiate growth of some Haemophilus species in fluid media (8) . The plate method described by Everall (7) introduced certain improvements, such as the use of heminimpregnated strips instead of blood added to the basal medium, but the limitations of this method were the possibility of contaminating traces of hemin in certain batches of nutrient agar and also in its use of yeast extract as a source of NAD.
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